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1
SINTERED CLUTCH RING

CROSS REFERENCE TO RELATED
APPLICATIONS

Applicants claim priority under 35 U.S.C. §119 of Austrian
Application No. A 2153/2004 filed Dec. 23, 2004. Applicants

also claim priority under 35 U.S.C. §365 of PCT/AT2005/
000451 filed Nov. 14, 2005. The international application
under PCT article 21(2) was not published 1n English.

FIELD OF THE INVENTION

The invention relates to a sintered clutch ring with a rim of
clutch teeth which comprise wedge-like face surfaces inter-
secting 1n an axial plane and flanks sloping downwardly
under an angle of inclination from the tooth back against the
tooth root, with the flanks being relieved starting from a
re-entrant, axially normal shoulder.

DESCRIPTION OF THE PRIOR ART

Transmissions for motor vehicles comprise clutch rings
which cooperate with a selector sleeve and whose clutch teeth
form wedge-like face surfaces extending 1n a roof-like man-
ner on the side facing the selector sleeve, which face surfaces
facilitate the engagement of the claws of the selector sleeve 1n
the gear rim of the clutch ring. By providing relief of the
flanks of the clutch teeth, the engagement position of the
claws of the selector shait 1s secured 1n the axial direction. In
order to produce the relief of the flanks, the clutch teeth are
subjected 1n the case of a power-metallurgical production of
the clutch rings to press forming between two molds of a form
tool which are axially pressed against each other. In order to
avo1d the formation of fins 1n the region of the partition plane
of the form tool and thus aftertreatment of the clutch ring, 1t
has already been proposed (WO 01/08838 Al) that during
form pressing of the relief of the flanks in the transitional
region between the tlanks and the wedge-like face surfaces a
shoulder which re-enters on the flank side and 1s situated 1n
the partition plane of the form tools 1s pressed into the flanks
of the clutch teeth with a rounded transitional region to the
wedge-like face surfaces. As a result of the re-entrant shoul-
der, 1t 1s not possible that a fin-like accumulation of material
occurs 1n the transitional region from the wedge-like face
surfaces to the flanks, which accumulation would 1mpair the
engagement movement of the claws of the selector sleeve.
The re-entrant shoulders have no influence on the engage-
ment movement of the claws of the selector shait into the rim
of the clutch teeth. The precondition for such advantageous
form pressing of the sintered clutch ring 1s a configuration of
the clutch teeth which 1s symmetrical with respect to an axial
plane. An asymmetrical arrangement of the wedge-like face
surfaces of the clutch teeth offers advantages with respect to
the switching process and the load on the wedge-like face
surfaces under a predetermined direction of rotation, because
the face surfaces which are relevant for the guidance of the
claws of the selector sleeve form a respectively longer sliding
surface.

SUMMARY OF THE INVENTION

The mvention 1s thus based on the object or providing a
clutch ring of the kind mentioned above 1n such a way that the
reliefs of the tlanks can be produced by form pressing of the
sintered clutch ring despite an asymmetrical configuration of
the wedge-like face surfaces.
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This object 1s achieved by the mnvention 1n such a way that
the planes of intersection between the wedge-like face sur-
faces extend outside of the center of the teeth and that the
mutually axially offset shoulders of the two flanks of the
clutch teeth separate the relieved flanks from a paraxial flank

part which 1s substantially triangular and 1s adjacent to the
face surfaces.

Since as a result of this measure the re-entrant shoulders do
not extend along the inclined transitional region from the
wedge-like face surfaces to the flanks, but instead along an
axially normal plane, so that the shoulders separate the
relieved flanks from a paraxial flank part which 1s substan-
tially triangular and 1s adjacent to the face surfaces, advanta-
geous preconditions for form pressing of the relieved flanks
can be ensured despite the asymmetric arrangement of the
wedge-like face surfaces, because the separating surface
between the two molds of a form tool can be formed in the
flank region by axially normal, parallel sections between
which connecting surfaces must be provided which bridge the
axial offset of the shoulders. The substantially triangular,
paraxial flank parts adjacent to the wedge-like face surfaces
neither obstruct the engagement of the claws of the selector
sleeve, nor their axial securing by the relieved flanks of the
teeth.

Based on a sintered clutch ring with paraxial tooth flanks,
the flank relief can be produced by means of the shoulders
which are mutually axially offset and each extend along an
axially normal plane with the help of a form tool made of two
molds which can be pressed axially against each other, of
which one forms the hollow mold for the clutch teeth 1n the
region of the wedge-like face surfaces and the other the hol-
low mold for the clutch teeth in the region of the relieved
flanks, with the partition surface between the two molds
extending along the paraxial shoulders delimiting the relieved
flanks. The relevant aspect i1s that the partition surface
between the two molds 1s composed of plane sections which
extend 1n the region of the flanks along the re-entrant shoul-
ders 1n an axially normal manner and extend 1n the region of
the tooth backs and tooth gaps 1n an inclined manner accord-
ing to the axial direction between sections which are axially
ollset against each other between the same according to the
axial offset. With such a partition surface 1t is not only pos-
sible to form the flank reliefs with the re-entrant shoulders 1n
a subsequent manner, but otherwise required centering mea-
sures for the molds of the form tool can be omitted, because an
automatic mutual centering of the molds 1s given by the
sections of the partition surface which extend in the region of
the tooth backs and the tooth gaps 1n an inclined manner in the
opposite direction, which has an advantageous etlect on the
production tolerances of the flank reliefs.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter of the invention 1s shown in the drawing,
by way of example, wherein:

FIG. 1 shows a sintered clutch ring 1n accordance with the

invention in a sectional developed top view of the gear rim of
the clutch;

FIG. 2 shows an illustration according to FIG. 1 of the
sintered clutch ring between the partly opened molds of the
form tool:;

FIG. 3 shows a sectional view along line III-111 of FIG. 2,
and

FIG. 4 shows a sectional face view of the mold with the
hollow mold for the clutch teeth 1n the region of the relieved
flanks on a smaller scale.
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DESCRIPTION OF THE PR
EMBODIMENTS

L1
M

ERRED

As can be seen from FIG. 1, the sintered clutch ring 1
comprises a rim of clutch teeth 2 which form wedge-like face
surfaces 3, 4 on a face side, which face surfaces intersect in an
axial plane extending outside of the center of the teeth, thus
leading to an asymmetrical arrangement for the wedge-like
face surfaces 3, 4. Said face surfaces 3, 4 converge into flanks
5 which slope downwardly from the tooth back 6 to the tooth
root and which are relieved. The relieved flanks $ are delim-
ited by re-entrant shoulders 7 which each extend 1n an axially
normal plane and separate the relieved flanks 5 from a
paraxial flank portion 8 which is substantially triangular and
1s adjacent to the face surfaces 3, 4. The height of the shoul-
ders 7 can be small and can be between 0.01 and 0.2 mm for
example.

For producing the flank reliefs delimited by the shoulders
7, a sintered clutch ring 1 1s used 1n accordance with FI1G. 2
whose clutch teeth 2 has paraxial flanks 5. For form pressing
the relieved tlanks 5 which are offset by the shoulders 7, a
form tool 9 1s used which consists of two molds 10 and 11, of
which mold 10 forms the hollow mold 12 for the clutch teeth
2 1n the region of the wedge-like face surfaces 3, 4 and the
other mold 11 forms the hollow mold 13 for the clutch teeth 2
in the region of the relieved flanks 5. The mold surfaces of the
mold 10 corresponding to the wedge surfaces 3, 4 are desig-
nated with reference numerals 3a and 44a, whereas the mold
surfaces corresponding to the triangular flank parts 8 are
designated with reference numeral 8a. The mold surfaces of
mold 11 belonging to the relieved flanks 5 have the reference
numeral Sa.

As a result of the axially normal extension of the shoulders
7 of flanks 5, a progress 14 1s obtained for the partition
surfaces between the two molds, as 1s shown 1n FIG. 1 with
the dot-dash line. Said progress 14 shows that the partition
surfaces 1n the region of the shoulders 7 comprise axially
normal, plane sections 15 which are joined by sections 16 an
17 which are inclined 1n opposite directions 1n the region of
the tooth backs 6 and the tooth gaps, as 1s shown especially in
FIGS. 2 and 4.

As aresult of this partition surface of molds 10 and 11 as 1s
composed of the plane sections 15, 16 and 17, the flank reliefs

5

10

15

20

25

30

35

40

4

starting out from the re-entrant shoulders can be produced 1n
an advantageous manner by press forming. The sections 16
and 17 which are inclined 1n opposite directions cause a
mutual self-centering of the molds 10 and 11, thus leading to
overall simple production conditions by securing high pro-
duction precision.

The mnvention claimed 1s:

1. A sintered clutch rning with a clutch ring axis and a rim of
clutch teeth, each clutch tooth having a respective longitudi-
nal axis and comprising respective first and second wedge-
like face surfaces intersecting in a respective axial plane, the
clutch ring axis lying 1n each of said axial planes, a respective
tooth back, a respective tooth root, and respective first and
second flanks, each of said first and second flanks sloping at
an angle of inclination from the tooth back towards the tooth
root, with the first and second flanks being relieved starting
from respective first and second reentrant shoulders axially
normal to the longitudinal axis, wherein each axial plane
between the respective first and second wedge-like face sur-
faces extends oflset from a respective tooth center along the
longitudinal axis of the clutch tooth 1n a circumierential
direction and wherein the first and second reentrant shoulders
are axially offset from each other and separate the relieved
first and second flanks from respective first and second sub-
stantially triangular, axially parallel flank portions adjacent to
the first and second wedge-like face surfaces, respectively.

2. A form tool for producing a clutch ring according to
claim 1, the form tool comprising first and second molds
having a partition surface, wherein the first and second molds
can be pressed axially against each other, the first mold form-
ing a first hollow mold for the clutch teeth 1n the region of the
wedge-like face surfaces and the second mold forming a
second hollow mold for the clutch teeth in the region of the
relieved tlanks, with the partition surface extending along the
reentrant shoulders delimiting the relieved flanks, wherein
the partition surface 1s composed of plane sections which
extend in the region of the flanks along the reentrant shoulders
in an axially normal manner and extend 1n the region of tooth
backs of each clutch tooth of the clutch ring and tooth gaps
between the tooth backs 1 an inclined manner corresponding
to the axial ofiset between the shoulders.




	Front Page
	Drawings
	Specification
	Claims

